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BJIHflHHE PACTBOPOB CyJIb<DATA ME^H 
HA COAEP5KAHHE ACKOPBHHOBOH KHCJIOTM 
B rEMOJIHM<DE nPECHOBOJI,HbIX MOJIJIIOCKOB 
(GASTROPODA, PULMONATA) B HOPME 
H nPH HHBA3HH TPEMATOflAMII 

A. n. Cra/uniHCMiKo , T. H. 5Ka6poBeu(, H. H. Koaaia'iiim 

y Lymnaea stagnalis h Planorbarius corneus KaK He3apa>KeHHbix, Tan h HHBa3HpoBaHHhix 
napTeHHTaMH h MeTaijepKapnHMH TpeMaTOfl b pe3yjibTaTe 48-aacoBoro npeOMBaHHH b pacTBopax 
cyjit(J)aTa MeflH (MeflHbiii Kynopoc — CuS0 4 -5H 2 0) npn KOHijeHTpaijHHX 100, 500 h 1000 mt/ji 
OTMenaeTCH CTaTHCTnaecKH flocTOBepHoe noHH>KeHHe ypoBHH co,nep}KaHHH acKopOnHOBOH khcjiotm 
b reMOJiHM(J)e. CTeneHt H3MeHeHHH 3Toro noKa3aTejia 3aBHCHT ot KOHijeHTpaijHH TOKCHKaHTa u 
HHTeHCHBHOCTH HHBa3HH. 

Bo3pacTaHHe aHTponoreHHoro 3arpa3HeHHH bo^hoh cpeflbi o6ycjiOBHJio HacymHyio Heo6~ 
xoflHMOCTt H3yaeHHH B03fleiicTBHfl pa3JiHHHbix ero KOMnoHeHTOB Ha rHflpoOnoHTOB. K HHCJiy pac- 
npocTpaHeHHbix 3arpa3HeHHH 3toh KaTeropnn othochtch 3arpa3HeHHe npnpoflHMX bo# MHHe~ 
paJIBHbIMH COJIHMH, B HaCTHOCTH CyjIB(J)aTOM MeflH. IIOCJieflHHH B KOHIjeHTpaiJHH 200 Mr/jl HIHpOKO 
npuMeHaeTCH b Hameii cTpaHe ^jih 6opi>6bi c boahmmh h Ha3eMHbiMH MOJiJiiocKaMH — npoMe- 
>KyTOHHbiMH xo3aeBaMH pflfla OnoreJiBMHHTOB. HapymeHne npaBHJi nepeB03KH h xpaHeHHH 3Toro 
MOJIJIIOCKOI^Hfla CnOCo6cTByeT 3arpH3HeHHIO pa3JIHHHMX KOHTHHeHTaJIBHEIX BOflOeMOB. flo HaCTO- 
Hiijero BpeMeHH H3yaeHHe bjihhhhh cyjib(j)aTa Me^H Ha npecHOBO^Hbix mojijiiockob npoBO^H- 
jiocb (ropoxoB, 1964; MepeMiHCBKHH, 1968; MepeMHHCKHH h ftp., 1968), rjiaBHbiM o6pa30M ,hjih 
BblflBJieHHH CyOjieTaJIBHbIX H JieTaJIBHBIX KOHI^eHTpai^HH 3TOrO TOKCHKaHTa flJIH npOMOKyTOHHbIX 
xo3aeB ^acuiHOJiHfl h napaM(|)HCTOMaTHfl. BjiHHHne cyjib$aTa Me,n,H Ha co,nep>KaHHe acKopOnHOBoi 
KHCJIOTM B reMOJlHM^e npeCHOBOflHbIX MOJIJIIOCKOB B HOpMe H npn HHBa3HH TpeMaTOflaMH paHee 
He HCCJieflOBajiocb. 

MaTepnaji h m e t o a h HCCJieflOBaHHH. MaTepnaji: 800 3K3. Lymnaea 
stagnalis h Planorbarius corneus, co6paHHMX b 1983 r. b BO^oeMax 6acceiiHa p. TeTepeB y xyTopa 
3aTHmte (H^HTOMHpcKaa o6ji.). 3apa>KeHH0CTb mojijiiockob napTeHHTaMH h MeTaijepKapHHMM 
TpeMaTOfl BMHBJIHJIH npH HX BCKpMTHH. BHflOByiO npHHaflJie^KHOCTB TpeMaTOfl yCTaHaBJIHBaJIM 
Ha >khbom MaTepnajie. Y L. stagnalis bmhbjighm cnopou.HCTM Trichobilharzia ocellata h MeTaijep- 
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Kapnn Tetracotyle sp., ay P. corneus — cnopou.HCTBi Cotylurus cornutus. reMOJiHM(j)y nojiyaajm 
MeTo,n;oM npaMoro o6ecKpoBjiHBaHHH. AcKopSiraoByio KHCJioTy onpGflGJiHJin aKcnpGCC-MGTOflOM 
(IlymKHHa, 1963) c npHMeHeimeM KpacnTGJia TnjibMaHca (HaTpnGBaa cojib 2,6-,n;HXJiop(j)GHOJi- 
HH,n;o(j)eHOJia). Bcero BbmojraeHO 800 Ohoxhmhhgckhx aHaJiH30B. Ilpn nocTaHOBKe tokchkojioth- 
aecKoro aacnepaMeHTa mojijiiockob cgphhmh no 45—55 3K3. noMGmajm b gmkocth c pacTBopaMH 
cyjib(j)aTa mg^h (100, 500, 1000 Mr/ji), npnroTOBjieHHbiMii Ha flGXjiopnpoBaHHOH (npeflBapnTejib- 
Hoe OTCTanBaHne b tghghhg 24 a) BO,n;onpoBO£HOH Bo^e. 3 th pacTBopu 3aMeHaJin cbgjkhmh aepe3 
24 a. TeMnepaTypy pacTBopoB no^ep>KHBajiH Ha ypoBHe 18—20°. 

Pe3yjibTaTH h c c ji e ^ o b a h h a n hx o6cy?KfleHHe. y cTaHOBJieHO, 
aTo co,n;ep>KaHHe acKopOmioBOH khcjiotbi b rcMOJiHM(j)6 nccjieflOBaHHbix HG3apa>K6HHBix L. stag - 
nalis kojigOjigtch ot 87.34 flo 90.05, a P. corneus — ot 85.78 30 91.15, cocTaBJiaa b cpc^HCM 
89.38+0.46 h 88.25+0.38 mt% cooTBeTCTBeHHo (Ta6ji. 1). Y >khbothbix, HHBa3HpoBaHHBix Tpe- 


Ta6jiHii;a 1 

BjinaHne pa3jinaHbix KOHn > eHTpan,HH cyjib(J)aTa mg,u,h 
H a cofl6p>KaHH6 acKopOnHOBOH khcjiotbi (m r %) b reMOJiHM(j)e npecHOBo^Hbix mojijiiockob 


KoHiieHTpauna 







CTeneHb 

TOKCHKaHTa, 

n 

lim 

X ±m x 

a 

V 

t 

HiOCTOBepHOCTH 

MT/JI 







pa3JlHHHH 


Lymnaea stagnalis 


KOHTpOJIb 

55 

87.34—90.05 

89.38+0.46 

3.37 

3.77 


100 

55 

82.15—86.71 

84.94+ 0.43 

3.19 

3.76 

7.05 

500 

55 

78.32—86.40 

82.37 +0.40 

2.96 

3.59 

4.30 

1000 

55 

71.84—78.56 

75.68+0.29 

2.14 

2.83 

13.60 


Planorbarius corneus 


KOHTpOJIb 

55 

85.78—91.15 

88.25+0.38“ 

2.79 

3.16 

30.79 

100 

55 

70.85—76.34 

74.70+0.23 

1.70 

2.27 

2.86 

500 

55 

61.33—68.70 

66.90 +0.39 

2.95 

4.41 

6.22 

1000 

55 

58.94—66.28 

64.35+0.27 

2.03 

3.15 



>99.9 

>99.9 

>99.9 


>99.9 

>99.5 

>99.9 


MaTo,n;aMH, OTMeaeHo CTaTncTnaecKH flocTOBepHoe (P>99.9 %) na^GHHC ypoBHa co,n;6p>KaHHH 
acKopOnHOBOH khcjiotbi b tgmojihm^g (Ta6ji. 2), cocTaBJiaiom;ee y L. stagnalis 4, a y P. corneus — 
4.1 % ot HopMH. Cne^OBaTeJibHO, npn HHBa3HH HapymaeTca nocToaHCTBO BHyTpcHHGH cpcflLi 
opraHH3Ma mojijiiockob, hto CBHftGTCJibCTBycT o no^aBjieHHH 3aiH;HTHBix pcaKijHH y 3apa>K6HHBix 
ocoOeii. Oahhm ii 3 BGftymHX (jjaKTopoB, onpcflGJiaiomHX CTeneHb H3MeHeHna ypoBHa co,n;6p>KaHHH 
aCKOpOHHOBOH KHCJIOTBI y HHBa3HpOBaHHBIX 5KHBOTHBIX, HBJIH6TCH HHTeHCHBHOCTB HX 3apa>K6- 

hhh (CTaflHHaeHKo h p;p. 1985). Hhtghchbhoctb hhb33hh HCCJiG/jOBaHHBix HaMH P. corneus oaGHb 
BBicoKa. B hx TGnaTonaHKpGacG o 6 Hapy>KGHbi MHoroancjiGHHbiG KJiy6Koo6pa3HHG chjigtghhh, 
o6pa30BaHHBIG CnopOIJHCTaMH C. cornutus, 3anOJIHGHHBIMH 3pGJIHMH IJGpKapHHMH. 3apa>KGHHBIG 
opraHBi (rGnaTonaHKpGac) b 3HaaHTGJiBHoii mgpg pa3pyinGHbi. B hhx coxpaHHJincB ijgjibimh, cno- 
C 06 HBIMH (jjyHKIJHOHHpOBaTB BCGTO JIHIHB OKOJIO 10—30 % nGHGHOHHBlX TpyOoHGK. Y L. Stag- 
nalis 3apGrHCTpnpoBaHa KOMOnmipoBaHHaa HHBa3na. IlapTGHHTBi c 3apo,o;BimGBBiMH rnapaMH h 
HG3pGJiMMH ijopKapnaMH T . ocellata bbihbjighh b AiicTajiBHoii aacTH rGnaTonaHKpGaca 3thx moji¬ 
jiiockob. Oaarn nopa>KGHHa yKa3aHHoro opraHa TpGMaTOAaMH HGOojibinoro o 6 i>GMa h hgmhoto- 
ancjiGHHbiG. Pa3pyinGHHBiG nGaGHoaHBiG Tpy 6 oaKH cocTaBaaioT okojio 5 % ot hx o 6 m,Gro kojih- 
aGCTBa. B rcpMa^po^HTHoti >kgjig36 h gg npoTOKG y L. stagnalis o 6 Hapy>KGHBi MHoroaHCJiGHHBic 
CBoOo^HBIG HGIIHIJHCTHpOBaHHBIG MGTaUGpKapHH Tetracotyle sp. CjieflOBaTGJIBHO, CTaTHCTHaGCKH 
flOCTOBGpHBIG HapyiHGHHa TOMGOCTa3a MOJIJIIOCKOB no HHTGpGCyiOHIiGMy HaC nOKa3aTGJIIO OnpGflG- 
JiaiOTCa HHTGHCHBHOCTBK) HHBa3HH H HG 3aBHCHT OT JIOKaJIH3aiI,HH Iiapa3HTOB H (j)a3BI HX JKH3H6H- 
hoto i^HKJia. 

IIpGOHBaHHG MOJIJIIOCKOB B TOKCHHGCKOIl CpGflG oOyCJIOBJIHBaGT HG TOJIBKO OblCTpBIG nOBG- 
^GHaGCKIlG (H36GraHIIG OTpaBJIGHHOH CpGftBI, H3MGHGHHG ftBHTaTGJIBHOrO, nHII^GBOTO, nOJIOBOrO 
nOBG^GHHa JKHBOTHBIX) H M6CTHBI6 <j)H3HOJIOrHHGCKH6 pGaKIJHH (yCHJIGHHaa SKCKpGH.Ha CJIH3H H 
,n;p.), ho h HapyiHGHHa roMGOCTa3a, aBjiaiomneca npoaBJiGHHGM naTOJiornaGCKoro npoijGCca, 
pa3BHBaioiH;8roca b 3tiix ycjiOBiiax b opraHH3MG noflonbiTHbix jkiibothbix. O^hhm H3 HapyinGHHH 
r0MG0CTa3a h hbjihgtch iiohh>kghhg ypoBHa co^Gp>KaHHa acKopOnHOBoii khcjiotbi b tgmojihm^g 
mojijiiockob (Ta6ji. 1, 2). Ohh nponopu,HOHaJiBHBi KOHUGHTpaijHH TOKCHKaHTa: y L . stagnalis 
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T a 6 ji h u, a 2 

BjiHHHne pa3JiHHHwx KOHu,eHTpau,HH cyjib<j>aTa Me^n Ha co,n;ep>KaHHe acKopdmiOBOH khcjiotw 
(Mr %) b reMOJiHM(j)e npecHOBOAHwx mojijiiockob npn HHBa3HH TpeMaTOflaMH 


HHBa3HH 

KoHiieHTpa- 
HHH TOKCH¬ 

n 

lim 

x ± m x 

a 

V 

t 

CTeneHb 

ROCTOBepHOCTH 


KaHTa, mt/ji 






pa3JTHHHH 


Lymnaea stagnalis 


HeT 

KoHTpOJIb 

45 

83.16-87.34 

85.83+0.53 

3.59 

4.18 

13.89 

>99.9 

IlapTeHHTW Trichobil- 

100 

45 

72.51—78.12 

77.22 +0.32 

2.13 

2.76 

6.20 

>99.9 

harzia ocellata h Me- 

500 

45 

69.28—77.16 

73.63+0.58 

3.18 

4.32 

0.01 

63.0 

Tau,epKapHH Tetraco¬ 
tyle sp. 

1 

1000 

45 

50.13—75.18 

73.62+0.75 

2.00 

2.72 




Planorbarius come us 


HeT 

KOHTpOJIb 

45 

81.18—86.53 

84.86 +0.32 

2.14 

2.52 

28.68 

>99.9 

napTeHHTW Cotylurus 

100 

45 

69.15—76.86 

73.10+0.26 

1.74 

2.38 

81.67 

>99.9 

cornutus 

500 

45 

59.81—66.08 

63.30 +0.33 

2.19 

3.46 

99.71 

99.3 


1000 

45 

57.14—65.03 

61.70+0.49 

3.21 

5.20 




npn 100 Mr/ji cyjib(j)aTa MeflH KGHij,eHTpai],HH acKopdHHOBoii khcjiotw b reMOJiHM(j)e cmmsaeTCH 
b cpaBHeHHH c KOHTpojieM Ha 5 %, a npn 6ojiee bwcokhx KOHijeHTpaijHHX cojih (500 h 
1000 Mr/ji) — Ha 8 H 15 % COOTBeTCTBGHHO. CjIGflOBaTGJIbHO, OTpaBJIGHHG MOJIJIIOCKOB CyJIb(J)aTOM 
MGflH BLI3bIBa6T y HIIX nOHIIH^GHHG COnpOTHBJIHGMOCTH paSJIHHHWM HeOjiaronpHHTHWM B03,H;GH- 
CTBHHM, B qaCTHOCTH TpGMaTOJJjHOH HHBa3HH. E[pHHGM pa3H006pa3HWe HapyiHGHHH TOMGOCTa3a 
y 3THX >KHBOTHWX HaOjIIOflaiOTCH npH B03,U;GHCTBHH Ha HHX H 3HaHHTGJIbHO MGHbHIHX KOHH,GHTpan,HH 
cyjib(j)aTa mg/jh, hgm Omjih Hcnojib30BaHbi b HaniGM 3kchgphmghtg. HanpnMGp, npn 6-nacoBOM 
3KcnoHnpoBaHHH L. luteola b cjiaOoM pacTBopG (2 Mr/ji) 3Toro TOKCHKaHTa y HGro oOHapyHceHH 
HapymGHHH MGTa6ojiH3Ma yrjieBO/jOB, 6 gjikob h >khpob (Reddy, Babu, 1983). 

y 3apa>KeHHbix mojijiiockob, KaK h y He3apa>KeHHWx, no# B03AeiicTBHeM pacTBopoB cyjib- 
$aia MeflH HadjiioflaeTCH noHH>KeHHe ypoBHH co,n;ep>KaHHH acKopOnHOBoii khcjiotw b reMOJiHM(|)e. 
OflHaKO y HHBa3npoBaHHbix L. stagnalis 3tot npopecc npoieKaeT HaMHoro CTpeMHTejibHee, neM 
y He3apa>KeHHux >khbothwx. TaK, npn KOHijeHTpapHH cyjib^aia Me^n 100 Mr/ji coflep>KaHHe 
acKopdHHOBoii KHCJiOTbi b reMOJiHM^e He3apa>KeHHHX >khbothwx coKpanjaeTCH no cpaBHeHHio 
c KOHTpojieM Bcero Jinmb Ha 5 %, b to BpeMH KaK y 3apa>KeHHwx — Ha 10 %. 

y P. corneus , KaK OKa3ajiocb, 3 tot npopecc hocht HecKOJibKO hhoh xapaKTep, ne m y L. stag¬ 
nalis. rtaflemie ypoBHH co,n;ep>KaHHH acKopOnHOBOM khcjiotw ocymecTBJineTCH y He3apa>KeHHwx 
h 3apa>KeHHBix P. corneus b oflHHaKOBoii Mepe. HanpnMep, npn KOHpeHTpapHH cyjib^aTa MeflH 
100 Mr/ji coflepJKaHne acKopOnHOBoii khcjiotw b reMOJinM^e He3apa>KeHHwx P. corneus noHH- 
waeTcn Ha 15 %, a y 3apa>KeHHwx — Ha 14 %. Ilpn 500 Mr/ji TOKCHKaHTa 3 th noKa3aTejin co- 
CTaBJimoT 24 h 25 %, a npn 1000 Mr/ji — 27.1 h 27.3 % cootbgtctbghho. IlojiaraeM, hto bto 
CBH3aH© c MeHbmeH naToreHHOCTbio .ijjih P. corneus cnopoH,HCT C. cornutus b cpaBHeHHH c Kpyn- 
HMMH HHTeHCHBHO nHTaiom;HMHCH 3a cneT L. stagnalis CBodoflHWMH MeTai],epKapHHMH Tetracotyle 
sp. Bo3mo>kho TaK>Ke, hto P. corneus hbjihgtch HecKOJibKO 6ojiee ycToibmBWM k Bpe^HOMy 
fleHCTBHio cyjib(j)aTa Me^H, neM L. stagnalis. 
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EFFECT OF CUPROUS SULPHATE SOLUTIONS ON ASCORBIC ACID CONTENT IN 
HAEMOLYMPH OF FRESHWATER MOLLUSCS (GASTROPODA, PULMONATA) IN 
NORMAL CONDITIONS AND DURING TREMATODE INFECTION 

A. P. Staidnchenko, T. I. Shabrovets, N. N. Kozakievitch 
SUMMARY 

The ascorbic acid content in haemolymph of Lymnaea stagnalis and Planorbarius corneus 
noninfected and infected with trematodes decreases under the effect of cuprous sulphate solu¬ 
tions of different concentrations (100, 500, 1000 mg/1). The shift rate depends on the toxicant 
concentration and infection intensity. 



